Identification and Quantitation of Enantiomers by Capillary Electrophoresis and Circular Dichroism Independent of Single Enantiomer Standard.
Identification and quantitation of enantiomers is a critical and challenging step in the process of chiral capillary electrophoresis (CE) analysis, especially when the optically pure enantiomers are expensive or commercially unavailable. Herein, a method of CE in combination with circular dichroism (CD) spectroscopy for the identification of enantiomeric peak independent of single enantiomer standard was proposed. By comparing the theoretical CD spectrum of the single enantiomer calculated by time-dependent density functional theory (TDDFT) with the experimental CD spectrum of the enantiomeric mixture, the configuration of the dominant enantiomer in the nonracemic mixture was determined. Considering that the dominant enantiomer showed bigger peak area on the CE electrophoretogram, the enantiomeric peak was easily identified. Three kinds of enantiomers including seven chiral compounds (i.e., tryptophan, tyrosine, phenylalanine, Boc-valine, Boc-leucine, ibuprofen, and naproxen) were used to evaluate the reliability of the method. The concentration of the single enantiomer in the mixture can be further accurately quantified based on the total concentration of the mixture and the peak area ratio of a couple of enantiomers, and the accuracy was assessed by taking ibuprofen as an example. The developed CE-CD method provides an alternative tool for the analysis of nonracemic mixture with good ECD signals.